, but until 1991, the excess exposure was essentially limited to the polar region. However, in the Antarctic spring of 1991, the ozone hole enlarged, for the first time exposing large human populations in southem Chile and Argentina to UV-B radiation.
The incremental UV-B exposure that is associated with defects in the ozone layer4 is widely acknowledged by the scientific community to Table 2 illustrates the comparative frequency of the sentinel dermatologic diagnoses in months with and without increased irradiance. No differences were seen, except that patients presented with verrucae more commonly in months with increased irradiance.
Animal Effects
Since the majority of lay reports involved blinding disease in sheep, we concentrated our efforts on this species, evaluating 224 sheep from five separate ranches. the average ozone columns were estimated at 236 and 220 Dobson units, respectively. For the month of September 1992, the average UV-B dose was 4.92 minimal erythemal doses (MEDs) per day (one MED is defined as 21 mJ/cm2 effective integrated energy density using the erythemal action spectrum).2' This excludes those days on which the ozone hole was present. During the peak occurrence of the ozone hole, the average daily dose was 11.5 MEDs, 2.3 times higher than normal. In October 1992, the average UV-B dose was 9.6 MEDs per day, again excluding those two days of greatest ozone depletion, for which the average dose was 15.5 MEDs per day, or 1.6 times the average. Examined on a monthly basis, the excess UV-B associated with the ozone hole conferred on the region a 9% excess ambient exposure for September 1992 and a 4% excess exposure for October 1992. Customary annual ambient UV-B exposure in the region, using local atmospheric data and the Green model, is estimated at 2190 MEDs. From the perspective of cumulative annual exposure, the ozone hole in 1992 conferred on the region an approximately 1.1% increase in annual ambient UV-B exposure.
Discussion
The recent expansion of the geographic area covered by the ozone hole over Antarctica has been accompanied by numerous lay reports of UV radiationrelated disease in humans and animals in the region. However, our pilot project provides no convincing evidence to support the reported acute adverse health effects.
No increase in adverse ocular health effects known to be related to acute UV exposure was witnessed by the ophthalmologists practicing in Punta Arenas. More visits to the dermatologist for verrucae were found during time periods associated with increased irradiance, but since no accompanying increase for sunburn, photodermatoses, or other sentinel diagnoses was documented, these visits were probably not related to increased UV irradiation. Moreover, while verrucae may be linked with a decline in cellmediated immunity,2223 they are usually associated with wet work and are quite common, occurring in 5% to 10% of all persons.24 They also often involute and recur. The 4% to 11% frequency of visits for verrucae in a dermatologic patient population is, therefore, not striking.
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The lack of unusual findings in the systematic chart review was further supported by direct ophthalmologic and dermatologic examinations of small sample populations of fishermen, shepherds, and hospital workers (data not shown). The former two populations were selected because of their outdoor occupational exposure, and the third was selected as a control group. No significant differences in ocular or dermatologic findings were present by occupation. Tinea infections were noted in more than 50% of all subjects examined but were most common in the hospital workers, the group least exposed to UV radiation.
The animal investigations were also not supportive of the lay reports. Although external ocular disease consistent with C psittaci was found in 69% of the sheep evaluated, the findings were not consistent with blindness, nor is this infectious agent known to be associated with UV exposure. The frequency of nonblinding cataract among sheep ranged from 3% to 24% at the five ranches. Unfortunately, comparison data do not exist from elsewhere in Chile or from other countries to put these findings into perspective. However, no bilateral blinding cataract was found. Our examination occurred soon after the ozone hole appeared, so it is unlikely that animal loss due to death or injury from blindness could explain our findings. The Ministry of Health in Chile currently advocates a policy of public education and recommends the use of hats, sunglasses, and sunblock during periods of maximal exposure. This strategy is sound and may now be strengthened by some degree of reassurance concerning the lack of documented recent adverse acute or severe health effects. But despite the negative findings of this study, there is, a priori, a basis for concern regarding long-term health effects and chronic UV exposure. Should the exposure experienced by Punta Arenas and its environs remain constant or decrease in comparison with the exposure of 1992, the likelihood of potential ozone hole-related disease is very low. On the other hand, should the ambient exposure increase over coming years by either its length or its intensity, the probability of UV-related chronic adverse health effects (e.g., cataract, skin cancer) may well increase. [27] [28] [29] Under such an assumption, the initiation of long-term surveillance for UV-related disease in humans and animals would be warranted either in Punta Arenas or in still more exposed parts of the world. O
